Radiolabel-transfer cross-linking demonstrates that protein 4.1 binds to the N-terminal region of beta spectrin and to actin in binary interactions.
Erythrocyte protein 4.1 plays a major role in stabilizing the spectrin-actin junction of the erythrocyte membrane skeleton. The particular sites on spectrin responsible for the binding of actin and protein 4.1 have not been specifically defined, although the general region of the 'tail' end, opposite the self-association site, has been deduced by electron microscopy. Using a photoactivatable, radiolabel-transfer cross-linker, 1-[N-(2-hydroxy-5-azidobenzoyl)-2-aminoethyl]-4-(N-hydroxysuccinimidyl)- succinate, we have determined that the binding site for protein 4.1 on spectrin resides in the N-terminal region of beta spectrin within a sequence homologous to the actin-binding region of alpha actinin. Moreover, this technique provided clear evidence for a direct binding interaction between actin filaments and protein 4.1 that was confirmed by rapid-sedimentation assays. In summary, use of radiolabel-transfer cross-linking has enabled assignment of the protein-4.1-binding site on erythrocyte spectrin and has identified a previously ill-defined binary interaction between protein 4.1 and F-actin.